Amplified 7q21-22 gene MCM7 and its intronic miR-25 suppress COL1A2 associated genes to sustain intestinal gastric cancer features.
Frequent amplification of 7q21-22 genomic region is known in gastric cancer. Multiple genes including SHFM1, MCM7, and COL1A2 were reported to be the potential cancer candidate genes of this 20 Mb amplicon. This amplicon has two polycistrionic miRNA clusters and in the present study, miR-106b-25 cluster located in intron-13 of MCM7 was identified to express in gastric tumors. Among the 7q21-22 candidate genes, SHFM1 and MCM7 are expressed in intestinal type gastric tumors, whereas COL1A2 is expressed in diffuse type gastric tumors. Across gastric tumors, miR-25 was identified to co-express with MCM7 and SHFM1. On the other hand, negative correlation was observed between miR-25 and COL1A2 expression. miR-25 originating from MCM7 was found capable of selectively targeting the adjacent gene COL1A2. Silencing of miR-25 was found capable of elevating the expression of COL1A2 and inhibiting E-cadherin expression, revealing the diffuse type gastric cancer suppressive role conferred by miR-25. miR-25 was also found to suppress p53, and activate c-Src revealing its intestinal type gastric cancer associated oncogenic functions. Genome-wide expression profiling upon miR-25 silencing reveals that miR-25 is capable of suppressing 40 genes which are co-expressed with COL1A2, involved in epithelial to mesenchymal transition and angiogenesis which are the typical diffuse type gastric cancer features. The results clearly demonstrate 7q21-22 amplification, MCM7, and its intronic miR-25 are the major molecular switches involved in the complex oncogenic circuits of gastric cancer.